Introduction
The toadfish, Opsanus tau (Linnaeus), is a common inhabitant of estuaries from Cape Cod, Massachusetts, to the southeastern coast of Florida (Schultz and Reid, 1937; Bigelow and Schroeder, 1953) . Certain aspects of its growth and reproductive biology which are atypical with respect to most teleosts have bccn described. Wilbur and Robinson (1960) presented linear regression equations for length, weight, and girth relations of O. tan. In fishes, weight is an exponential ~unction of length (or any linear dimension) ; under conditions of isometric growth, the regression follows the cube law (Rounsefell and Everhart, 1953; Bevcrton and Holt, 1956; Laglcr, 1956; Ricker, 1958) . Schwartz and Dutcher (1963) and McDermott (1964) observed a sex ratio of 2 g' :1 9 and found that males grow considerably larger than females. In this study, the sex ratio, the difference in the maximum length of males and females, and the mathematical relations between length, weight, and girth in the toadfish are re-examined.
Several members of the staff of the "Virginia Institute of Marine Science assisted during various phases of this investigation. Special appreciation is extended to Frank Woicik and Kenneth Beal for preparation 1Contribution No. 279, Virginia Institute of Marine Science. of the computer programs used for calculation of regression equations.
Materials and Methods
One hundred thirty-eight toadfish were collected in the York River, Virginia, between September 24 and October 10, 1967. Most of the specimens (104) were caught by hook and line from the two piers in front of the Institute. Pcterscn grab samples, taken from the same piers, yielded two small toadfish. The remainder of the fall sample (32 fish) was obtained by otter trawl in the lower York River, 3.3 miles below Gloucester Point. These specimens were selected from the catch on the basis of their relatively large or small size. Forty additional specimens were collected between January 29 and February 3, 1968, from trays of oysters located near the piers.
The total length of each specimen was measured to the nearest mm. The weight of fish larger than 10 grams was determined to the nearest gram; that of smaller specimens to the nearest 0.1 g. Girth was obtained by passing a wet string around the body at the posterior margin of the operculum and then measuring the string to the nearest ram. The girth of 7 of the 178 specimens was not determined. An injured caudal fin prevented an accurate measurement of length in one fish. The sex of 135 specimens >80 mm in total length 249 was determined by macroscopic examination of the gonads.
Statistical methods follow Sncdecor (1956).
Results
The ranges in length, weight, and girth for males, females, and the total sample are given in Table 1 . Among 32 fish >250 mm, only one was a female. Since large females were rare, the specimens selected from the trawl sample on the basis of their extreme size would bias a sex ratio in favor of males. Excluding these specimens, 59 males and 45 females were collected. This ratio is not significantly different from unity: Chi-square = 1.62, with the correction for continuity. Of the 104 fish on which this sex ratio is based, 100 were collected by hook and line.
The relation between length and girth is roughly linear (Fig. 1) . The weight-length and weight-girth regressions are curvilinear and, when rectified on logarithmic paper ( Fig. 2 and 3) , sugges6 a simple power law dependence.
A slightly asymmetrical sigmoid pattern is present in the scatter diagrams of Fig.  1 and 2 . This tendency is not due to measurement error since deviations of empirical data from the girth-length regression line are consistently accompanied by corresponding deviations in the plot of log weight on log length. The consistency is confirmed by the absence of any sigmoid pattern in the log girth-log weight diagram (Fig. 3) . Since this pattern is a minor characteristic of the data and its biological significance is unknown, we did not attempt to fit polynominal equations to these data.
Sexual dimorphism in the girth-length relation was indicated by analysis of co-
